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The Follicular Biopsy. OTTo H. MILLS, AND ALBERT M. KLIGMAN, 
Department of Dermatology, University of Pennsylvania, Philadel-
phia, Pennsylvania. 
Access to the content of the sebaceous follicle is important to the 
study of diverse follicular disorders: such as acne, keratosis pilaris, large 
pores, perioral dermatitis, trichostasis spinulosa. We have developed a 
procedure for performing follicular biopsies noninvasively. The follic-
ular biopsy is an extension of the surface biopsy technique originated 
by Marks & Dawber. 
The follicular biopsy consists of applying a quick-setting cyanoac-
rylate adhesive to the skin and allowing it to polymerize on a glass slide. 
Lifting off the slide removes a thin sheet of the stratum corneum and 
The keratinous casts can be analyzed by the horny follicular casts. 
The keratinous casts can be analyzed by the following approaches: (1) 
morphologic studies with the stereomicroscope, light, scanning, and 
transmission electron microscopes, (2) bacteriologic and mycologic 
determinations, and (3) chemical composition by thin-layer chromatog-
raphy. 
The follicular biopsy provides a tool for sampling the follicular 
contents of normal and abnormal skin in a convenient, simple, nonin-
vasive manner. 
Penicillamine-Induced Pemphigus. DANIEL J. SANTA CRuz, PHILIP 
G. PRIOLEAu, AND JouNI Un'I'O, Divisions of Surgical Pathology and 
Dermatology, Washington University School of Medicine, St. Louis, 
Missouri . 
Penicillamine has been used for treatment of a variety of conditions, 
and pemphigus is a known, albeit rare, complication of penicillamine 
t herapy. Reports of its occurrence have been limited to the British and 
European li terature. Recently, we have examined 2 patients with 
penicillamine-induced pemphigus bringing the total number of reported 
cases to 29. Analysis of these cases demonstrated an age range from 31 
to 75 yr, and an almost equal male-female ratio. Twenty-two received 
the drug for rheumatoid arthritis, 3 for scleroderma, 2 for psoriatic 
arthritis, 1 for generalized morphea and 1 fo~ Wilson's disease. The 
length of treatment varied from 1 mo to 2 yr, and the dosage ranged 
from 250 to 1000 mg per day. Twenty-one of the 29 developed foliaceus, 
4 vulgaris, 1 erythematosus, and in 3 cases the authors did not specify 
the type of pemphigus. Direct and indirect immunofluorescence studies 
demonstrated intercellular autoantibodies in the majority of the cases. 
We have been able to obtain followup information on 26 patients: 13 
with foliaceus, 3 with vulgaris, 1 with erythematosus and the 3 with 
unspecified type of pemphigus have resolved; 4 with foliaceus did not 
resolve, and 2 patients have died, 1 as a direct result of immunosup-
pressive therapy and the other of Goodpasture's disease. We conclude 
that pemphigus is a significant complication of penicillamine therapy, 
and that when it occurs, withdrawal of the drug usually leads to 
resolution of the disease. 
Raynaud's Disease: Role of the Autonomic Nervous System in 
Pathogenesis. RICHARD S. SURWIT, ROBERT S. GILGOR, MADE-
LEINE DUVIC, REDFORD WILLIAMS, SAUL SCHANBERG, AND JAN 
NEAL. Departments of Dermatology and Medical Psychology, Duke 
Medical Center, Durham, North Carolina. 
The role of the autonomic nervous system is felt to be important in 
the pathogenesis of idiopathic Raynaud's Disease, a cold induced 
vasospastic phenomenon in distal extremities. We quantitated the 
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therapeutic effects of autogenic training and/ or reserpine in order to 
learn about the mechanism of this disease. 
Four groups of eight matched patients with Raynaud's received the 
following therapy: I. Reserpine. II. Reserpine plus autogenic training. 
III. Saline. IV. Saline plus training. Response was assessed by cold 
stress test. The patient sat in a chamber where temperature was 
dropped from 80°F to 58°F in 30 min while changes in blood flow, 
extremity temperature, heart rate, and cardiac output were monitored. 
Blood samples were assayed for catechola.mines, cortisol, prolactin, 
dopamine beta hydroxylase and thyroid stimulating hormone. Auto-
genic training consisted of relaxation exercises and the use of a digital 
band thermometer. 
Initial results suggest that Raynaud's patients have a marked ele-
vation of baseline thyroid stimulating hormone and a biphasic elevation 
dw-ing cold exposw-e. The patients' TSH levels were approximately 10 
times that of controls. Raynaud's patients have decreased digital blood 
flow on cold exposure and fail to recover 25 min following cold stress. 
They can be trained to increase their digital blood flow by the use of 
biofeedback techniques. The role of thyroid stimulating hormone in the 
pathogenesis ofRaynaud's has never been described and has important 
therapeutic implications. 
Immunogenetic Principles Apply to Clinical Contact Sensitivity: 
Autologous Factors Are Required for In Vitro Lymphocyte 
Activation to Nickel. WILLIAM R. LEVIS, ALAN M. DATTNER, AND 
STEVEN K. SHAMA, Dermatology Branch, NCI, NIH, Bethesda, 
Maryland. 
We have studied the in. vitro second culture response of lymphocytes 
from 2 nickel-sensitive individuals in the presence of auto logous and 
allogeneic irradiated leukocytes. Lymphocytes were incubated in ap-
propriate leukocyte culture for 13 days with 10 1-'g/ ml NiSO.,. Lympho-
cytes, primed in this manner, were harvested and recultured in the 
presence of varying concentrations of NiSO., plus irradiated autologous 
or allogeneic cells. The primed lymphocytes responded best to NiSO., 
in the presence of irradiated leukocytes from the same donor (autolo-
gous). 
These findings indicate that self-specific or histocompatibility prod-
ucts are required for in vitro lymphocyte activation to nickel. From 
these results and by analogy to other studies with the experimental 
sensitizer dinitrochJorobenzene, it is proposed that major histocompat-
ibility products are involved in immune recognition of many and 
possibly all contact sensitizers. 
Combination PUV A-Methotrexate Therapy of Psoriasis. WAR· 
WICK L. MORISON, KHOSROW MOMTAZ, JOHN A. PARRISH, AND 
THOMAS B. FITZPATRICK, Department of Dermatology, Harvard 
Medical School, Massachusetts General Hospital, Boston, MA. 
A combination of 2 very effective treatments for psoriasis has been 
studied in 30 patients with the aim of clearing the disease, and more 
importantly maintaining control of the disease, using a minimal number 
of PUV A treatments and dose of radiation. Patients were given a 
preliminary course of low doses of methotrexate and then PUVA plus 
methotrexate until their djsease was controlled. Methotrexate was then 
withdrawn while the frequency of PUVA treatments was gradually 
reduced to weekly exposures. This schedule of therapy was very effec-
tive in rapidly clearing disease even in patients who had not shown a 
satisfactory response to PUV A therapy. The total clearance doses, the 
460 ABSTRACTS 
final clearance doses and the maintenance doses of UV A radiation were 
less than half those required for other treatment schedules. Further-
more, the low doses of methotrexate were devoid of any significant side 
effects. However, minor rebound flare-ups of disease were common 
during maintenance therapy and patients who had previously not been 
well-controlled on PUV A therapy were still difficult to maintain. This 
approach to treatment offers promise in selected patients as it may 
greatly reduce the cumulative exposure to PUV A. Similarly, it may 
also reduce the potential risks of this therapy as they are probably 
dose-related. 
A New Method for Fractionation of Epidermal Cells by Density 
Gradient Centrifugation on a Continuous Colloidal Silica Gra-
dient. M. A. GoLDENHERSH, B. SAFAI, S. GuPTA, N. SARKAR, AND 
R. A. GooD, Memorial Sloan-Kettering Cancer Center, New York, 
N.Y. 
To investigate the process of keratinization, a method is needed to 
separate epidermal keratinocytes at various stages of differentiation. 
Because the nucleus/cytoplasm ratio and consequently the cell density 
of keratinocytes continually decreases as the cells ascend from the 
basal to the horny layer, density gradient centrifugation on a continuous 
colloidal silica (CS) gradient permits fractionation of keratinocytes in 
vitro, according to their arrangement in vivo. Approximately 3 X 107 
unfractionated guinea pig epidermal cells are suspended in 8 ml of CS 
and centrifuged at 20,000 g, resulting in spontaneous formation of a 
nearly linear CS gradient, containing 2 distinct areas of cell bands. 
Light microscope examination of cells in the upper band (low density 
epidermal cells) revealed a mean value of 83% large, polygonal, non-
basiloid cells. In contrast, in the lower band (high density epidermal 
cells), 97% of the cells were small, round, basiloid cells. The cells 
dispersed between the 2 bands (intermediate density epidermal cells) 
were 61% round and 38% polygonal. The morphology of the keratino-
cytes in each fraction was confu·med by electron microscopy. It has also 
been found that Langerhans cells (LC) are highly concentrated among 
the low density and upper intermediate density cells, while the high 
density epidermal cells are nearly depleted of LC. Combining this 
technique with rosetting LC with Ox-EA IgG and subsequently centri-
fuging the rosetted .cells on a second solution of CS of neutral density 
has resulted in 50-65% enrichment of LS. Thus, the CS gradient 
provides an efficient and reproducible technique for fractionation of 
epidermal keratinocytes according to different stages of keratinization 
and for improved enrichment of LC. 
Ultraviolet Light Induces Human Skin Polyamine Biosynthesis. 
NICHOLAS J. LOWE, MARVIN RAPAPORT, LILLIAN Koo, AND JAMES 
BREEDING, Division of Dermatology, UCLA School of Medicine, Los 
Angeles, California. 
Induction of the polyamine biosynthetic enzyme ornithine decarbox-
ylase (ODC) is an early event associated with cellular proliferation and 
carcinogenesis. Epidermal ODC is greatly increased in response to 
chemical tumour promoting agents. Recently, it has been shown that 
ultraviolet light (UVL) of sunburn range induces epidermal ODC in 
hairless mice to a similar magnitude to that induced by chemical 
tumour promoting agents. It was considered important to investigate 
the response of human epidermal ODC to UVL. 
Caucasian volunteers were studied. Gluteal skin was irradiated with 
3 minimal erythema doses (MED) of UVL with a 1000 watt Xenon Arc 
Solar Simulator. Epidermal shave biopsies were taken 24 and 48 hr 
later from UVL irradiated and nonirradiated skin sites. These were 
homogenized and assayed for ODC activity as previously described 
using L-'4C ornithine hydrochlm;de substrate. 
Results: UVL irradiated skin showed increased ODC activity. 24 hr 
after UVL = 170% increase. 48 hr after UVL = 212% increase (compared 
to nonirradiated adjacent skin). 
Conclusions: Induction of the polyamine biosynthetic enzyme ODC 
following UVL is seen in human epidermis. Further studies in animal 
and human skin may lead to a further understanding of UVL effects on 
skin. 
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Experimental Infections in Rabbits and Humans with Pityros-
porum orbiculare and P. Oval e. JAN F AERGEMANN, AND TORSTEN 
FREDRIKSSON, Department of Dermatology, Central Hospital Vas-
teras, Vasteras, Sweden. 
The purpose of this investigation was to produce experimental tinea 
versicolor in rabbits and humans with Pityrosporum orbiculare and P. 
ovale. 
P. orbiculare and P. ovale were inoculated, with and without occlu-
sion, on the glabrous follicle-rich inside of the ear in 10 male rabbits 
and on the lateral aspect of the upper arm in 5 patients with a history 
of tinea versicolor, and in 3 healthy volunteers. 
After 1 week tinea versicolor-like lesions were produced with both P. 
orbiculare and P. ovale in 8 of 10 rabbits. Likewise experimental 
infections, similar to those found clinically in tinea versicolor, were seen 
in a ll of the 5 patients with a history of tinea versicolor and in the 3 
healthy volunteers. Experimental infections were only produced under 
occlusion. Microscopically, short hyphae and transformation between 
round and oval forms were seen in both P. orbiculare and P. ovale. 
This investigation adds to the identity of P. orbiculare and P. ovale 
the fungus seen in tinea versicolor. Spontaneous healing and the fact 
that experimental infections were produced only under occlusion illus-
trates the importance of predisposing factors in tinea versicolor. 
Immune-Mediated Activation of Leukocytes at the Dermal Epi-
dermal Junction In Vitro. W. RAY GAMMON, W. MITCHELL SAMS, 
JR., AND CLAYTON E. WHEELER, JR. , The University of North 
Carolina School of Medicine, Department of Dermatology, Chapel 
Hill, North Carolina. 
It has been proposed that immune complex-mediated, leukocyte 
activation at the dermal-epidermal junction may be an important event 
in the pathogenesis of skin injury and blister formation in bullous 
pemphigoid. To determine the validity of this hypothesis, cryostat 
sections of fresh frozen normal human skin were incubated with pem-
phigoid sera containing complement-fiXing antibodies to the cutaneous 
basement membrane zone and subsequently overlaid with human pe-
ripheral blood leukocytes suspended in fresh or heat-inactivated (56°C 
x 30 min) normal human serum containing 0.2% nitro blue tetrazolium 
(NBT). Following a 30-min incubation, leukocytes suspended in fresh 
but not heat-inactivated serum were attached in a specific linear pattern 
to the dermal-epidermal junction and contained heavy intracellular 
deposits of reduced NBT. To determine if the reaction was specific for 
cells attached to the junction compared to cells randomly distributed 
on tissue, development of the NBT reaction was continuously observed. 
Cells at the junction showed a faster rate of NBT reduction compared 
to randomly distributed cells. These results provide evidence for a 
selective activation of leukocytes attached immunologically at the 
dermal-epidermal junction and further support a role for immune-
mediated cellular inflammation in the pathogenesis of pemphigoid skin 
lesions. 
Human Skin Fibroblast in Culture: The Effects of Proline Ana-
logues on Growth Kinetics and Collagen Production. JouNI 
UITTO AND ELAINE M. L. TAN, Division of Dermatology, Department 
of Medicine, Harbor UCLA Medical Center, Torrance, California). 
Adult human skin fibroblasts were incubated in a medium containing 
fetal calf serum, ascorbic acid and ,8-aminopropionitrile, and the effects 
of 2 proline analogues, L-azetidine-2-carboxylic acid (ACA) and cis-4-
hydroxy-L-proline (cHyp) on the cell growth and collagen synthesis 
were examined. Addition of 1-100 J.Lg/ml ACA into the medium of early 
log-phase cultures decreased the subsequent cell proliferation in a time-
and dose-dependent manner. The decrease in cell number appeared to 
be, at least in part, due to an inhibition of attachment of the cells on 
the plastic substratum, since fewer cells were attached in the presence 
of 1, 25 or 100 J.Lg/ml ACA than in the controls incubated without the 
analogue. This effect was also dose-dependent. Similar effects were 
obtained with cHyp, but relatively higher concentrations were required 
to achieve the same degree of inhibition. 
To study the effects of the analogues on collagen production, the 
cells were incubated with H proline or H glycine, and procollagen 
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formation was assessed by synthesis of H hydroxyproline or bacteria l 
collagenase-degrada ble 3H-polypeptides. In the presence of 25 p.g/ ml 
ACA, procollagen synthesis was inhibited, and the secretion of procol-
lagen into the medium was also decreased wi th increasing concen tration 
of ACA. Similar effects by the a nalogues were also observed in skin 
fibroblast cultures derived from patients with progressive systemic 
sclerosis. 
In summary, the results indicate the proline analogues, such as ACA, 
inhibit the fibroblast growth in cul ture. At the same time, procollagen 
p roduction by these cells is reduced. The results suggest , therefore, 
t hat proline analogues may prove useful in limit ing the excessive 
accumulation of collagen in fibrotic processes, such as progressive 
systemic sclerosis. 
Erythema Nodosum Leprosum-An Immune Complex-Me-
diated Necrotizing Vasculitis . N. P. SANCHEZ, M. C. MIHM , JR., 
N. A. SoTER, P. DAVILA AND J. L. SANCHEZ. Harvard Medical 
School, Boston MA and University of Puerto Rico, San Juan, PR. 
Erythema nodosum lepmsum (E NL) is a form of cutaneous vasculi t is 
which occurs in patients with lepromatous leprosy. The skin lesions ar e 
genera lly erythematous or indura ted nodules, but may become necrotic, 
pustular or hemorrhagic. Four patients wi th ENL were studied histo-
logically with the 1 micrometer section technique, direct immunofluo-
rescence, and with assays for complement fac tors and circulating im-
mune complexes. In each of 4 patients necrotizing vasculitis was iden-
t ified by the presence of endothelial cell swelling and necrosis, matted 
fibrin in the vessel walls in the deep dermis and a neutrophilic infiltrate 
in vessels associated wi th nuclear debris. In the superficial dermis 
peri venular lymphocytic and monocytic· infiltrates predominated asso-
ciated with endothelial cell hypertrophy. Basophils and rare eosinophils 
were noted. Throughout the dermis epitheliod cells exhibiting vacuoles 
con ta ining fragmen ted organisms-lepra bacilli-were observed. Direct 
immunofluorescence studies showed granular deposits of l gG and C3 in 
the vessels. Circulating immune complexes as assessed by '""I-Clq 
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binding assay were detected in 3 patients. Levels of Clq, C.,, C3, C5 and 
factor B were elevated or normal. The unequivocal presence of vascu-
litis with granular deposits of immunoglobulin and complement as 
shown by the fluorescence microscopy suggest that EN L is an immune 
complex-mediated necrotizing vasculitis. 
Ser a from P a tients with Erythropoietic Protophorphyria and 
Porphyria Cutanea Tarda Generated Chemotactic Activity 
after 405 nm Irradiation. H. W. LIM, H. D . PEREZ, M. PoH-
FITZPATRICK, I. M. GoLDSTEIN AND I. GJGL! . Departments of Der-
matology, New York University Medical Center, and Columbia Uni-
versity Medical Center, New York, New York. 
We have previously demonstrated that 405 nm irradiation of human 
serum, to which moporphyrin had been added, resulted in the genera-
t ion of C;-derived chemotactic activity for polymorphonuclear leu ko-
cytes. T o investigate the significance of this observation in the patho-
genesis of cutaneous lesions in patien ts wi th porphyrias, sera from 13 
patients with erythropoietic photophorphyria (EPP) were exposed to 
405 nm inadia tion in. vitro. The light som ce was GE F40BL, the 
irradiation dose was 2.5J / cm2 , measw·ed at 400-4 10 nm and 15 em. 
There was marked diminu tion of total hemolytic activity (CH r.o) and 
hemolytic t iters of Cr. in the irradiated sera. The diminu t ion of hemo-
lyt ic activit ies was proportional to the concentration of protoporphyrin 
in the serum. In addition, chemotactic activi ty for human polymorpho-
nuclear leukocytes was generated in a ll irradiated sera; no chemotactic 
activity was detected in patients' sera that were not irradiated, nor in 
irradiated normal human serum. Using the crossed immunoelectropho-
resis technique, cleavage products of C5 were detected in irradiated 
patients' sera. S imilar resul ts were obtained when sera from 4 patients 
wi th porphyria cutanea tarda (PCT) were irradiated. It is suggested 
that in patients with EPP and PCT , exposm e· to 405 nm irradiation 
resul ts in the activation of the complement system with generation of 
chemotactic activity, which eventuates in the development of t he 
cutaneous lesions. 
